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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-2, 11, 24-25, 29-31 and 36 are rejected under 35 U.S.C. 102(b) as 
being anticipated by U.S. Patent 4,487,063 to Hopper. 
Claim 1 recites, as disclosed by Hopper: 

1 . A flow monitoring; system comprising: 

a first temperature-sensitive resistive device, thermally coupled to a first 
portion of a fluid transfer apparatus, for producing a first temperature- 
dependant voltage signal representative of the temperature of the fluid 
within the first portion of the fluid transfer apparatus ('063; fig. 1, 14 and 
16); 

a first current control device, coupled to the first temperature-sensitive 
resistive device, for controlling a first current signal flowing through the 
first temperature-sensitive resistive device ('063, fig. 1, 18); 
a second temperature-sensitive resistive device, thermally coupled to a 
second portion of the fluid transfer apparatus, for producing a second 
temperature-dependant voltage signal representative of the temperature 
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of the fluid within the second portion of the fluid transfer apparatus ('063; 
fig. 1,20 and 26); 

a second current control device, coupled to the second temperature- 
sensitive resistive device, for controlling a second current signal flowing 
through the second temperature-sensitive resistive device ('063, 24); and 
a monitoring circuit for monitoring the first and second temperature- 
dependant voltage signals and producing an output signal representative 
of the volume of fluid passing through the fluid transfer apparatus ('063, 
28). 

Claim 2 recites, as disclosed by Hopper: 

2. The flow monitoring system of claim 1 wherein the first and second 
current signals are essentially equal ('063, col. 2, line 32). 

Claim 11 recites, as disclosed by Hopper: 

11 The flow monitoring system of claim 1 wherein the monitoring circuit 
includes an instrumentation amplifier for producing the output signal, 
wherein the instrumentation amplifier includes: a first input terminal for 
receiving the first temperature-dependant voltage signal; and a second 
input terminal for receiving the second temperature-dependant voltage 
signal ('063, fig. 1,28). 

Claim 24 recites, as disclosed by Hopper: 

24. The flow monitoring system of claim 1 wherein the first and second 
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temperature-sensitive resistive devices are constructed of a high positive 
temperature coefficient resistive material ('063, 14 and 20 and fig. 2). 

Claim 25 recites, as disclosed by Hopper: 

25. The flow monitoring system of claim 24 wherein the high positive 
temperature coefficient resistive material has a temperature coefficient of 
approximately 4500 ppm/°C ('063, 14 and 20 and fig. 2). 

Claim 29 recites, as disclosed by Hopper: 

29. A flow monitoring system comprising: 
a first temperature-sensitive resistive device for producing a first 
temperature-dependant voltage signal representative of the temperature 
proximate the first temperature : sensitive resistive device ('063; fig. 1 , 14 
and 16); 

a first current control device, coupled to the first temperature-sensitive 
resistive device, for controlling a first current signal flowing through the 
first temperature-sensitive resistive device ('063, fig. 1, 18); 
a second temperature-sensitive resistive device for producing a second 
temperature-dependant voltage signal representative of the temperature 
proximate the second temperature-sensitive resistive device ('063; fig. 1, 
20 and 26); 

a second current control device, coupled to the second 
temperature-sensitive resistive device, for controlling a second current 
signal flowing through the second temperature-sensitive resistive device 
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('063, 24); and a monitoring circuit for monitoring the first and second 
temperature-dependant voltage signals and producing an output signal 
representative of the difference between the temperature proximate the 
first temperature-sensitive resistive device and the second temperature- 
sensitive resistive device ('063, 28). 
Claim 30 recites, as disclosed by Hopper: 

30. The flow monitoring system of claim 29 wherein the first and second 
temperature-sensitive resistive devices are constructed of a high positive 
temperature coefficient resistive material ('063, 14 and 20 and fig. 2). 

Claim 31 recites, as disclosed by Hopper: 

31. The flow monitoring system of claim 30 wherein the high positive 
temperature coefficient resistive material has a temperature coefficient of 
approximately 4500 ppm/°C ('063, 14 and 20 and fig. 2). 

Claim 36 recites, as disclosed by Hopper: 

36. A flow monitoring system comprising: 

a first current control device for controlling a first current signal flowing 
through a first temperature-sensitive resistive device, wherein the first 
temperature-sensitive resistive device produces a first temperature- 
dependant voltage signal representative of the temperature of fluid within 
a first portion of a fluid transfer apparatus ('063, fig. 1 , 1 8); 
a second current control device for controlling a second current signal 
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flowing through a second temperature-sensitive resistive device, wherein 
the second temperature-sensitive resistive device produces a second 
temperature-dependant voltage signal representative of the temperature 
of the fluid within a second portion of the fluid transfer apparatus ('063, fig. 
1,24); and 

a monitoring circuit for monitoring the first and second 
temperature-dependant voltage signals and producing an output signal 
representative of the volume of fluid passing through the fluid transfer 
apparatus ('063, 28). 



Claims 1-2, 11-13, 20-22 and 26-27 are rejected under 35 U.S.C. 102(b) as 
being anticipated by U.S. Patent 6,450,024 to McCulloch. 
Claim 1 recites, as disclosed by McCulloch: 

1 . A flow monitoring; system comprising: 

a first temperature-sensitive resistive device, thermally coupled to a first 
portion of a fluid transfer apparatus, for producing a first temperature- 
dependant voltage signal representative of the temperature of the fluid 
within the first portion of the fluid transfer apparatus ('024; fig. 1,16); 
a first current control device, coupled to the first temperature-sensitive 
resistive device, for controlling a first current signal flowing through the 
first temperature-sensitive resistive device ('024; fig. 1 , 14); 
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a second temperature-sensitive resistive device, thermally coupled to a 
second portion of the fluid transfer apparatus, for producing a second 
temperature-dependant voltage signal representative of the temperature 
of the fluid within the second portion of the fluid transfer apparatus ('024; 
fig. 1,18); 

a second current control device, coupled to the second temperature- 
sensitive resistive device, for controlling a second current signal flowing 
through the second temperature-sensitive resistive device ('024; fig. 1, 
12); and 

a monitoring circuit for monitoring the first and second temperature- 
dependant voltage signals and producing an output signal representative 
of the volume of fluid passing through the fluid transfer apparatus ('024; 
fig. 1, U1-U4). 
Claim 11 recites, as disclosed by McCulloch: 

1 1 . The flow monitoring system of claim 1 wherein the monitoring circuit 
includes an instrumentation amplifier for producing the output signal, 
wherein the instrumentation amplifier includes: a first input terminal for 
receiving the first temperature-dependant voltage signal; and a second 
input terminal for receiving the second temperature-dependant voltage 
signal ('024, fig. 1,U1-U4). 

Claim 12 recites, as disclosed by McCulloch: 

12. The flow monitoring system of claim 1 1 wherein a gain factor of the 
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instrumentation amplifier is defined by the resistive values associated with 

a plurality of resistors ('024, col. 5, line 45). 
Claim 13 recites, as disclosed by McCulloch: 

13. The flow monitoring system of claim 12 wherein the gain factor is 

approximately twenty ('024, col. 5, line 45, "ten"). 
Claim 20 recites, as disclosed by McCulloch: 

20. The flow monitoring system of claim 1 wherein the fluid is a liquid fluid 
('024, col. 16, line 18). 

Claim 21 recites, as disclosed by McCulloch: 

21 . The flow monitoring system of claim 1 wherein the fluid is a gaseous 
fluid ('024, col. 16, line 18). 

Claim 22 recites, as disclosed by McCulloch: 

22. The flow monitoring system of claim 1 wherein the transfer apparatus 
is a tube ('024, col. 4, line 30). 

Claim 26 recites, as disclosed by McCulloch: 

26. A flow monitoring, system comprising: 

a first temperature-sensitive resistive device, thermally coupled to a first 
portion of a fluid transfer apparatus, for producing a first temperature- 
dependant voltage signal representative of the temperature of the fluid 
within the first portion of the fluid transfer apparatus ('024; fig. 1, 16); 
a first current control device, coupled to the first temperature-sensitive 
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resistive device, for controlling a first current signal flowing through the 
first temperature-sensitive resistive device ('024; fig. 1, 14); 
a second temperature-sensitive resistive device, thermally coupled to a 
second portion of the fluid transfer apparatus, for producing a second 
temperature-dependant voltage signal representative of the temperature 
of the fluid within the second portion of the fluid transfer apparatus ('024; 
fig" 1,18); 

a second current control device, coupled to the second 
temperature-sensitive resistive device, for controlling a second current 
signal flowing through the second temperature-sensitive resistive device 
('024; fig. 1, 12); and 

an instrumentation amplifier for producing an output signal representative 
of the volume of fluid passing through the fluid transfer apparatus ('024, 
fig. 1, U1-U4), wherein the instrumentation amplifier includes: 
a first input terminal for receiving the first temperature-dependant 
voltage signal ('024, fig. 1, U1); and 
a second input terminal for receiving the second 
temperature-dependant voltage signal ('063, fig. 1, U2). 
Claim 27 recites, as disclosed by McCulloch: 

27. The flow monitoring system of claim 26 wherein a gain factor of the 
instrumentation amplifier is defined by the resistive values associated with 
a plurality of resistors ('024, col. 5, line 45). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and . 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3-8, 32-34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hooper in view of U.S. Patent 4,487,063 to Hooper in view of Horowitz and Hill, 
"The Art of Electronics", page 253. 

The recite, as disclosed by Hooper: 

a first temperature-sensitive resistive device, thermally coupled to a first 
portion of a fluid transfer apparatus, for producing a first temperature- 
dependant voltage signal representative of the temperature of the fluid 
within the first portion of the fluid transfer apparatus ('063; fig. 1, 14 and 
16); 

a first current control device, coupled to the first temperature-sensitive 
resistive device, for controlling a first current signal flowing through the 
first temperature-sensitive resistive device ('063, fig. 1,18); 
a second temperature-sensitive resistive device, thermally coupled to a 
second portion of the fluid transfer apparatus, for producing a second 
temperature-dependant voltage signal representative of the temperature 
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of the fluid within the second portion of the fluid transfer apparatus ('063; 
fig. 1,20 and 26); 

a second current control device, coupled to the second temperature- 
sensitive resistive device, for controlling a second current signal flowing 
through the second temperature-sensitive resistive device ('063, 24); and 
a monitoring circuit for monitoring the first and second temperature- 
dependant voltage signals and producing an output signal representative 
of the volume of fluid passing through the fluid transfer apparatus ('063, 
28). 

However, Hooper does not recite the details of the current control devices. 

The claims further recite the use of current control devices, the details of which 
are disclosed by Horowitz and Hill: 

the first current controlling device includes a first transistor for controlling 
the first current signal flowing through the first temperature-sensitive 
resistive 

device (Horowitz and Hill, page 253 G, 2n5457, and 2n4401); and 
the second current controlling device includes a second transistor for 
controlling the second current signal flowing through the second 
temperature-sensitive resistive device (Horowitz and Hill, page 253 G, 
2n5457, and 2n4401). 

wherein the first and second transistors are field effect transistors 
(Horowitz and Hill, page 253 G, 2n5457. 
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the first current controlling device includes a first amplification circuit 
coupled to the first transistor, wherein the first amplification circuit is 
responsive to a first control signal and provides a first control voltage to 
the first transistor; and the second, current controlling device includes a 
second amplification circuit coupled to the second transistor, wherein the 
second amplification circuit is responsive to a second control signal and 
provides a second control voltage to the second transistor (Horowitz and 
Hill, page 253 G, OP-97). 
the first and second amplification 

circuits are operational amplifiers (Horowitz and Hill, page 253 G, OP-97). 
wherein the first and second control signals are the same signal (Horowitz 
and Hill, page 253 G, OP-97, Vin). 

wherein: the first current controlling device includes a first control resistive 
device coupled to the first transistor, wherein the first current signal flows 
through the first control resistive device and generates a first feedback 
signal that is provided to the first amplification circuit; and the second 
current controlling device includes a second control resistive device 
coupled to the second transistor, wherein the second current signal flows 
through the second control resistive device and generates a second 
feedback signal that is provided to the second amplification circuit 
(Horowitz and Hill, page 253 G, voltage form R to OP-97). 
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Thus, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the current sink of Horowitz and Hill for added precision of a 
closed loop implementation of a current source (see Horowitz and Hill, page 252 G, 
"precision current sink"). 



Claims 14-16, 19 and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hooper in view of U.S. Patent 6,450,024 to McCulloch et al in view of 
Horowitz and Hill, The Art of Electronics", page 242-245. 
The claims recite, as disclosed by McCulloch: 

a first temperature-sensitive resistive device, thermally coupled to a first 
portion of a fluid transfer apparatus, for producing a first temperature- 
dependant voltage signal representative of the temperature of the fluid 
within the first portion of the fluid transfer apparatus ('024; fig. 1 , 16); 
a first current control device, coupled to the first temperature-sensitive 
resistive device, for controlling a first current signal flowing through the 
first temperature-sensitive resistive device ('024; fig. 1, 14); 
a second temperature-sensitive resistive device, thermally coupled to a 
second portion of the fluid transfer apparatus, for producing a second 
temperature-dependant voltage signal representative of the temperature 
of the fluid within the second portion of the fluid transfer apparatus ('024; 
fig. 1,18); 
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a second current control device, coupled to the second temperature- 
sensitive resistive device, for controlling a second current signal flowing 
through the second temperature-sensitive resistive device ('024; fig. 1 , 
12); and 

a monitoring circuit for monitoring the first and second temperature- 
dependant voltage signals and producing an output signal representative 
of the volume of fluid passing through the fluid transfer apparatus ('024; 
fig. 1, U1-U4). 

wherein the monitoring circuit includes an instrumentation amplifier for 
producing the output signal, wherein the instrumentation amplifier 
includes: a first input terminal for receiving the first temperature-dependant 
voltage signal; and a second input terminal for receiving the second 
temperature-dependant voltage signal ('063, fig. 1, U1-U4). 

However McCulloch does not disclose the use of filters, calibration devices, or 
shunt resistors. 

The claims further recite, as disclosed by Horowitz and Hill: 

wherein the monitoring circuit includes a low-pass filter circuit, coupled to 
the instrumentation amplifier, for filtering the output signal (Horowitz and 
Hill, page 242-245 and figure 4.80). 

wherein the low-pass filter circuit is a second-order-tow pass fiber circuit 
configured to have a three-decibel breakpoint of approximately 150 Hertz 
(Horowitz and Hill, page 423 and 242-245 and figure 4.80). 
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wherein the monitoring circuit includes a zero calibration device for 
applying a calibration voltage signal to the first and second input terminals 
of the instrumentation amplifier (Horowitz and Hill, fig. 7.27, "zero"), 
wherein the monitoring circuit includes: 

a first shunt resistor for coupling the monitoring circuit to the first , 
temperature-sensitive resistive device (Horowitz and Hill, fig. 7.27, R1); 
and 

a second shunt resistor for coupling the monitoring circuit to the second 
temperature-sensitive resistive device (Horowitz and Hill, fig. 7.27, R3). 
Thus, it would have been obvious to one of ordinary skill in the art to use the 
amplifier with filter of Horowitz and Hill with the invention of McCulloch to ensure high 
frequency stability of the circuit (see Horowitz and Hill, page 245) in an amplifier with 
increased common mode input range (see Horowitz and Hill, page 423). 



Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hooper 
in view of U.S. Patent 6,450,024 to McCulloch et al in view of U.S. Patent 6,023,969 to 
Feller. 

The claims recite, as disclosed by McCulloch: 

a first temperature-sensitive resistive device, thermally coupled to a first 
portion of a fluid transfer apparatus, for producing a first temperature- 
dependant voltage signal representative of the temperature of the fluid 
within the first portion of the fluid transfer apparatus ('024; fig. 1, 16); 
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a first current control device, coupled to the first temperature-sensitive 
resistive device, for controlling a first current signal flowing through the 
first temperature-sensitive resistive device ('024; fig. 1,14); 
a second temperature-sensitive resistive device, thermally coupled to a 
second portion of the fluid transfer apparatus, for producing a second 
temperature-dependant voltage signal representative of the temperature 
of the fluid within the second portion of the fluid transfer apparatus ('024; 
fig. 1, 18); 

a second current control device, coupled to the second temperature- 
sensitive resistive device, for controlling a second current signal flowing 
through the second temperature-sensitive resistive device ('024; fig. 1, 
12); and 

a monitoring circuit for monitoring the first and second temperature- 
dependant voltage signals and producing an output signal representative 
of the volume of fluid passing through the fluid transfer apparatus ('024; 
fig. 1, U1-U4). 

wherein the transfer apparatus is a tube ('024, col. 4, line 30). 
However, McCulloch does not disclose a bypass tube. 
The claims further recite mounting the sensor in a bypass tube, as disclosed by 
Feller ('969, col. 5, line 21). 
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Thus, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the sensor of McCulloch in the bypass tube of Feller to 
protect the sensor from damage (see '969, col. 5, line 28). 

Allowable Subject Matter 

Claims 9-10, 17-18, and 35 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

Claims 9-10 and 35 recite, "a resistive calibration device, coupled to the first and 
second control resistive devices, for adjusting the resistive values associated with the 
first and second control resistive devices". This feature in combination with the 
remaining claimed structure avoids the prior art of record. 

Claims 17-18 recite, "wherein the zero calibration device includes a digital switch 
for temporally connecting the first and second input terminals of the instrumentation 
amplifier". This feature in combination with the remaining claimed structure avoids the 
prior art of record. 



Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen J. Cherry whose telephone number is (571) 
272-2272. The examiner can normally be reached on M-F 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Barlow can be reached on (571) 272-2269. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




